
I	
  can	
  use	
  propor,ons	
  to	
  convert	
  angle	
  measures	
  from	
  degrees	
  to	
  radians.	
  

Vocabulary:	
  Radian

One	
  unit	
  of	
  measurement	
  for	
  angles	
  is	
  degrees,	
  which	
  are	
  based	
  on	
  
a	
  frac,on	
  of	
  a	
  circle.	
  Another	
  unit	
  is	
  called	
  a	
  radian,	
  which	
  is	
  based	
  
on	
  the	
  rela,onship	
  of	
  the	
  radius	
  and	
  arc	
  length	
  of	
  a	
  central	
  angle	
  in	
  
a	
  circle.
Four	
  concentric	
  circles	
  are	
  shown,	
  with	
  radius	
  1,	
  2,	
  3,	
  and	
  4.	
  The	
  
measure	
  of	
  each	
  arc	
  is	
  60°.
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The relationship between the radius and arc length is 

linear, with a slope of 2π              =         , or about  

1.05. The slope represents the ratio of the arc length to 

the radius. This ratio is the radian measure of the angle, 

so 60° is the same as        radians. 

60° 
360° 

π 
3 

π 
3 

If a central angle θ in a circle of radius r intercepts an arc 
of length r, the measure of θ is defined as 1 radian. Since 

the circumference of a circle of radius r is 2πr, an angle 

representing one complete rotation measures 2π 

radians, or 360°. 

2π radians = 360° and π radians = 180° 

1° = 
π radians 

180° 
and 1 radian = 

180° 
π radians 

Use these facts to convert between radians and degrees. 
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1E X A M P L E  Converting Degrees to Radians

Convert each measure from degrees to radians.

A  30°  B   75°

 30° (  π radians _ 
180°

  )  =   π _ 
6

   radians   75° (  π radians _ 
180°

  )  =   5π _ 
12

   radians

 Convert each measure from degrees to radians.

 1a. –36° 1b. 270°

2E X A M P L E  Converting Radians to Degrees

Convert each measure from radians to degrees.

A    π _ 
4

   radians  B     2π _ 
9

   radians

   π _ 
4

   radians (  180° _ 
π radians

  )  = 45°     2π _ 
9

   radians  (  180° _ 
π radians

  )  = 40°

 Convert each measure from radians to degrees.

 2a.   5π _ 
6

   radians 2b. -  3π _ 
4

   radians

1

6

5

12

1

45

1

20

Because the radian 
measure of an angle 
is related to arc 
length, the most 
commonly used angle 
measures are usually 
written as fractional 
multiples of π.

ExercisesExercises

1. Convert each measure from degrees to radians to complete the table.

0° 30° 45° 60° 90° 180° 270° 360°

 Convert each measure from degrees to radians.

 2. 215° 3. 25° 4. –180° 5. 35°

 6. 120° 7. –315° 8. 400° 9. –60°

Convert each measure from radians to degrees.

 10.   6π _ 
5

   radians 11.   3π _ 
5

   radians 12. -  π _ 
3

   radians 13.   5π _ 
9

   radians

 14.   π _ 
6

   radians 15.   2π _ 
3

   radians 16.   5π _ 
8

   radians 17.   7π _ 
2

   radians

 18. Electronics A DVD rotates through an angle of 20π radians in 1 second. At this 
speed, how many revolutions does the DVD make in 2 minutes?

 19. Clocks Find the measure of the angle in radians formed by the minute hand on 
a clock at 7:35 and its position 15 minutes later.

 20. Wheels A bicycle’s wheel spins backwards, making 2 complete counterclockwise 
revolutions. What is the measure of the wheel’s rotation angle in radians?

Multiply by  (  π radians _ 
180° 

  ) .

Multiply by  (  180° _ 
π radians

  ) .
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Example 1. Convert each measure from degrees to radians.
A. 85°   B. 90°

Arc length is the distance along an arc measured in linear 

units. In a circle of radius r, the length of an arc with a  

central angle measure m is L = 2πr 

Remember! 

m° 
360° 
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Guided	
  Prac1ce.	
  Convert	
  each	
  measure	
  from	
  degrees	
  to	
  radians.
1.	
  –36°	
  	
   	
   	
   2.	
  270°

(p	
  817)	
  1,	
  5,	
  7,
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3

   radians 16.   5π _ 
8
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   radians
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Multiply by  (  180° _ 
π radians

  ) .

EXTENSION

Extension 817

CS10_G_MESE612294_C12EX.indd   817CS10_G_MESE612294_C12EX.indd   817 3/4/11   7:05:09 AM3/4/11   7:05:09 AM

Example	
  2.	
  Convert	
  each	
  measure	
  from	
  radians	
  to	
  degrees.

A.	
   2π
3
radians	
   	
   	
   B.	
   π

6
	
  radians

Because the radian measure of an angle is related to arc 
length, the most commonly used angle measures are 

usually written as fractional multiples of π. 

Helpful Hint 
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Guided	
  Prac1ce.	
  Convert	
  each	
  measure	
  from	
  radians	
  to	
  degrees.

3.	
   5π
6

radians	
   	
   	
   4.	
  − 3π
4
radians

12.3	
  Extension	
  Assignment
• (p	
  817)	
  1,	
  5,	
  7,	
  13,	
  17-­‐20
• Ready	
  to	
  Go	
  On	
  Sec,on	
  8b
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